Patient decision aids are distinct from general patient educational pamphlets in their focus on the benefits and risks of therapies (with explicit discussion of the probability and consequences of clinically important outcomes), their tailoring of information to the particular patient's clinical risk profile, and their emphasis on choice and shared decision-making.
A trial fibrillation affects over 2 million adults in North America, and the annual risk of stroke in the average patient with nonvalvular atrial fibrillation (NVAF) is about 5%. 1 Despite robust evidence that warfarin 2 and, to a lesser extent, ASA 3 are efficacious in preventing stroke among patients with NVAF and that both agents are effective and safe in clinical practice, 4 these therapies are prescribed for only a minority of eligible patients. 4, 5 There are many reasons for this care gap, of which knowledge deficits are key: both patients and clinicians underestimate the benefits and overestimate the risks of anticoagulation therapy for NVAF. 5, 6 Informing patients with decision aids may be a means by which evidence is transmitted to primary care physicians and shared decisionmaking is facilitated, which is of particular relevance for conditions such as NVAF in which initiation of and adherence to therapy are highly sensitive to individual preferences. 6, 7 No trials have examined the impact of decision aids on the quality of care for chronic conditions such as atrial fibrillation. 8 Thus, we sought to determine whether a decision aid for patients with NVAF can improve the quality of care, an end point that incorporates both physician prescribing and patient adherence.
Methods
The DAAFI Trial protocol, including copies of the various questionnaires we employed, has been published. 9 The decision aid consists of a booklet and audiotape that are designed to be self-administered by patients at home (see www.canadianstroke network.ca/research/clinicians.php for an electronic copy of the booklet). The booklet describes the potential consequences of NVAF-associated stroke or transient ischemic attack, provides patient-specific estimates of stroke risk (derived from the risk stratification in the 2001 Although the proportion of patients whose therapy met the ACCP treatment recommendations did not differ between study arms at baseline (p = 0.11) or 3 months (p = 0.44), there was a 12% absolute improvement in the number of patients receiving appropriate care in the intervention group compared with the control group at 3 months (p = 0.03). The beneficial effect of the decision aid did not persist (p = 0.44 for differences between study arms after 12 months). Interpretation: There was short-term improvement in the appropriateness of antithrombotic care among patients with NVAF who were exposed to a decision aid, but the improvement did not persist.
[ACCP] recommendations for antithrombotic therapy), 1 and illustrates the potential benefits and risks of warfarin and ASA associated with each patient's baseline risk.
We employed cluster randomization at the level of the primary care practice to minimize contamination; randomization was done centrally to preserve allocation concealment using a computergenerated sequence. Although patients and their physicians were not blinded to group allocation, the outcome assessors were.
All adult patients with NVAF (diagnosed by their physician and confirmed by electrocardiogram) who were not living in an institution and had no other indication for or a contraindication to warfarin or ASA were identified in participating practices. Those who agreed to being approached by study personnel were invited to attend a standardized group tutorial about NVAF and screened for eligibility. Eligible patients who consented to enroll were randomly assigned to the intervention (the self-administered antithrombotic therapy decision aid) or to usual care. Follow-up in both arms of the trial was identical, and the primary outcome was assessed by telephone follow-up with patients and review of their medical, pharmacy and laboratory records.
The primary outcome was the change in the proportion of patients taking antithrombotic therapy deemed appropriate to their risk of stroke 3 months after the intervention: appropriate therapy was defined using the ACCP recommendations in which ASA is recommended for patients with an annual risk of stroke of 2% or less and warfarin is recommended for patients with an annual risk of stroke of more than 2% (Table 1) . 1 Given the lack of a widely accepted criterion for how often a patient taking warfarin should be within therapeutic range for the therapy to be deemed appropriate, we used the proportion of time in range in the trials proving the efficacy of warfarin (at least 67% of international normalized ratios [INRs] between 2 and 3) as our primary definition and used alternate definitions in 2 sensitivity analyses. In the first analysis, we defined therapy as appropriate when patients taking warfarin had at least 1 INR measured per month and the average INR was between 2 and 3. In the second, we compared means in both study arms after calculating the proportion of time each patient taking warfarin spent with an INR measurement between 2 and 3 using the Rosendaal method (in which INR-specific person-time is calculated by incorporating the frequency of INR measurements and their actual values, and assuming that changes between consecutive INR measurements are linear over time). 10 We chose a 3-month period as our primary outcome to allow comparison with other studies of decision aids and quality improvement initiatives. Secondary outcomes included knowledge about stroke and bleeding risks, expectations for antithrombotic therapy, and decisional conflict (uncertainty about which therapy to choose and evaluation of the factors contributing to the uncertainty), all of which were assessed using previously validated questionnaires. 9 To examine the persistence of any effects over time, we also analyzed the proportion of patients taking appropriate therapy at 12 months as a secondary outcome.
All analyses were based on the intention-to-treat principle with the p value set at 0.05. Although the unit of allocation was the physician practice, the unit of causal inference and analysis was the patient. For the 3-month primary outcome (and the 12-month secondary outcome), we report the proportion of patients in each arm whose therapy met the ACCP recommendations and calculate the mean change from baseline for each study arm, using a 2-sample t test to compare differences. This approach accounts for the possibility of differences in appropriate therapy at baseline and the possibility that the quality of care might actually decrease over time.
Because there was an imbalance in antithrombotic prescribing rates at baseline between intervention and control arms, we undertook a post hoc analysis using multivariate logistic regression and generalized estimating equations. 11 This allowed us to simultaneously control these analyses for baseline rates of appropriate therapy and for the potential lack of statistical independence among study patients within the same practice.
Ethics approval was obtained from the University of Alberta Health Research Ethics Board and from the research ethics boards of each participating university. 
Results
A total of 998 adult patients with NVAF not living in institutions were identified in 102 primary care practices; after screening, 446 eligible patients consented to participate (Fig. 1). A total of 219 patients in the intervention group and 215 patients in the control group were evaluated at 3-month follow-up.
There was no significant difference in baseline characteristics between the 2 groups ( Table 1, Table 2 ): most patients at high risk of stroke and were taking or had previously taken warfarin. Almost two-thirds of trial participants expressed a willingness to re-evaluate their therapy ( Table  2) . One-third expressed a preference for decision-making shared between the patient and physician, and 46% felt that "the physician should primarily make the choice while taking into account my values."
Two weeks after the intervention, patients randomly assigned to the decision aid were better informed, reported less decisional conflict and were more realistic in their estimates of the potential benefits and risks of warfarin and ASA than patients receiving usual care ( Table 3) .
The proportion of patients whose therapy met the ACCP treatment recommendations did not differ between study arms at baseline, 3 months or 12 months (Table 4) . However, there was a 3% decrease over 3 months in the number of patients in the usual-care group receiving therapy appropriate to their risk of stroke and a 9% increase in the number of patients in the intervention group receiving therapy appropriate to their stroke risk -thus, the decision aid was associated with a statistically significant 12% absolute improvement (34% relative improvement) in the number of patients receiving appropriate care in the intervention group compared with the control group at 3 months (p = 0.03). The validity of our a priori analytic approach was borne out by how small the actual design effect was in our trial: the average cluster size was 4.3 and the intraclass correlation coefficient for antithrombotic prescribing was only 0.02 at 3 months. The results of the post hoc sensitivity analysis that adjusted for between-group differences in antithrombotic prescribing at baseline and the possibility of physician-level clustering of outcomes were consistent in direction and magnitude with the results of our prespecified analytic plan (adjusted odds ratio [OR] 1.33, 95% confidence interval [CI] 0.88-2.01, p = 0.18).
Our findings were also robust to different definitions of "appropriate therapy." For example, when appropriate therapy among patients taking warfarin was defined as average INR between 2 and 3 plus at least monthly INR monitoring, there was a 19% absolute improvement in the number of patients in the intervention group receiving appropriate care compared with the control group (p = 0.004). Using the Rosendaal method to compare INR control among patients taking warfarin in each study arm revealed that control deteriorated in the usual-care arm (INRs were between 2 and 3 on 66% of days at 3 months v. 70% of days at baseline) but improved in the intervention arm (INRs were between 2 and 3 on 72% of days at 3 months v. 65% of days at baseline). The between-group difference was statistically significant (p = 0.02). However, by 12 months, care in both study arms had regressed toward baseline levels (Table 4) , and there was no longer a statistically significant difference in the numbers of intervention and control patients receiving appropriate care (p = 0.44 adjusted for clusters). The strongest predictor of appropriate antithrombotic therapy at 12 months was being on that therapy at baseline (OR 3.58, 95% CI 2.36-5.44; p < 0.001).
Interpretation
Patients with NVAF exposed to an antithrombotic therapy decision aid were significantly more knowledgeable and more realistic in estimating the potential benefits and risks of therapy than control patients. These differences are all the more striking since our study participants had longstanding NVAF and our control patients received more education about NVAF than is typical in clinical practice (all potential trial participants attended a group tutorial session before enrollment). Further, a self-administered antithrombotic therapy decision aid for patients with NVAF improved the quality of their stroke prevention therapy in the first 3 months after exposure, although the effects were no longer evident by 12 months. The observed absolute difference of 12% between intervention and control patients receiving appropriate therapy after 3 months exceeds the 10% threshold frequently cited as the minimal clinically important difference in studies of quality improvement interventions. 9 Our results are compatible with those of other decisionaid trials. For example, all 9 trials evaluating knowledge have shown that decision aids significantly improve patient knowledge, with a weighted mean difference of 19% (compared with 16% in this trial). 8, [12] [13] [14] [15] [16] [17] [18] [19] [20] Similarly, all 6 of the trials that examined decisional conflict reported statistically significant improvements with decision aids of magnitudes virtually identical to our results. 17, 18, [21] [22] [23] [24] However, decision aids have had variable impacts on management in the 3 tri- als evaluating medical therapies: one 24 reported a 76% increase in hepatitis B vaccination with a decision aid, another 25 reported a nonsignificant 8% reduction in hormone replacement use, and the third 17 reported a nonsignificant 6% increase in ASA use among patients with NVAF at low risk of stroke. Further, the appropriateness of antithrombotic therapy at baseline in our trial is consistent with data from other studies in NVAF. 4, 5, 26 We have shown that the antithrombotic therapy decision aid we tested can lead to short-term improvements in quality of care of a magnitude similar to that of the benefits reported for specialized anticoagulation clinics. 26 Of note, most quality improvement studies tend to be short-term, and thus the intervention we tested meets the current definition of a successful quality improvement tool. 27 However, we believe our results emphasize the importance of including longer follow-up in quality improvement studies.
There are some limitations to our trial. The more obvious limitations (most of the trial participants had NVAF for a long time and had previous exposure to antithrombotic therapy, and the control arm received more education than is usual in clinical practice) would bias toward the null and should have reduced the short-term impact of the decision aid. Thus, neither reduce the validity of our findings that the decision aid improved the quality of care in the short term. Although it would clearly be preferable to target NVAF patients at the time of initial diagnosis, when they would presumably be most open to information-based strategies, the incidence rate in our participating practices was sufficiently low that this was not a feasible recruitment strategy. We chose a process measure (appropriate antithrombotic therapy) as our primary outcome rather than a clinical event since process measures are more sensitive indicators of improved quality -a trial powered to detect differences in rates of stroke or hemorrhage would require several thousand subjects followed for several years. Although we did not collect data on resource use by our trial patients, an earlier study of this decision aid found no difference in length of clinic visits between intervention and control patients. 17 Although the development of newer antithrombotic options for NVAF patients may seem to obviate the need for a decision aid explaining the benefits and risks of warfarin and ASA, our decision aid can be easily adapted to include a section on other agents in the future. Finally, recognizing the substantial heterogeneity in individual preferences for NVAF therapies, 28 we acknowledge that concurrence with the ACCP recommendations may not be the "gold standard" by which to judge quality of care.
In conclusion, we have demonstrated that an antithrombotic therapy decision aid was well accepted by patients with NVAF, and those who received the decision aid were more informed and realistic in their treatment expectations, experienced less decisional conflict, and demonstrated statistically and clinically significant improvements in the appropriateness of their antithrombotic therapy at 3 months. However, the beneficial impact on quality of care did not persist over the long term. The challenge now is to find ways in which the initial improvements in quality of care brought about by exposure to the decision aid may be maintained for better long-term management of NVAF. This article has been peer reviewed.
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